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ABSTRACT 
The problems of assessing fear reduction af·ter re-
sponse prevention techniques were reviewed . After sur•· · 
veying the literature it wa,s apparent that whethe r or not 
response prevention actually reduced a subject's fear to 
the CS was still an unanswered question. The present in-
vestigation attempted to measure fear to the CS after 
response prevention by employing a conditioned emotional 
response paradigm. The first major hypothesis was that 
fear of an auditory CS (conditioned in an avoidance par-
adigm ) is reduced durin~ response prevention. Another 
hypothesis considered the possibility that conditioning 
may occur to aspects of the conditioning envirorLrnent ~ 
seas well as to the specific CS. The study was also in-
tere~ted in evaluating the effectiveness of response 
prevention when fear had been learned under t,vo differ-
ent conditions. One condition, avoidance conditioning, 
provided the animal with the opportunity to learn to ac-
tively avoid the shock UCS. The second condition, 
classical defensive conditioning , did not offer the ani-
.J 
mal the opportunity to avoid the UCS . 
Seven groups of 10 female rats were run in the exper -
iment. Three _groups were avoidance-trained to a criterion 
of 10 successive avoidances. One of these groups (Condi-
ii 
tion A-B) was blocked in the shuttle box wh ere all fear 
conditioning occurred. Blocking consisted of presenting 
a white noise CS f or 15, 2O-sec. periods with a variable 
1 min. inter-stimulus interval. One group was nonblocked 
in the animals' home cage (Condition A-NBHC). The third 
group was nonblocked in the shuttle box (Condition A-NBSB). 
Two other groups were trained in a Classical-Defensive 
paradigm. Animals in these groups were matched to animals 
in Condition A-Bin terms of number, order and duration of 
CSs and UCSs. One of these classical defensive groups was 
blocked (Condition CD-B). The other group was nonblocked 
in its home cage (Condition CD-NBHC). The remaining two 
groups served as control groups. A backward control group 
(Condition BC-NBHC) was matched to Condition A-NBHC in 
terms of number, order and duration of CSs and UCSs. A 
sensitization control group (Condition SC-NBHC) was 
matched to Condition A-NBHC in terms of number, order and 
~ 
duration of CS presentations. Each of the control condi-
tions was nonblocked in its home cage. 
The results indicated that Condition A-B showed sig-
nificantly less response suppression than Condition A-
NBHC. This suggested that response prevention was an ef-
fective technique in reducing the subjects' fear to a CS. 
Another finding was that Condition A-B did not differ from 
Condition A-NBSB. This suggested that conditioning of 
iii 
fear did occur to the conditioning en v ironment and that 
this conditioned fear was subsequ e n t ly blocked in Condi-
tion A-NB SB. Condition A-B showed significantly more re-
sponse suppre s sion than Condition CD-B. This suggested 
that the response prevention technique was more effective 
when fear to the CS was learned in a classic a l as compared 
to an avoidance paradigm. Theoretical implications and 
generalizations to Implosive Therapy were discussed. 
♦ 
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INTRODUCTION 
Frequently, experimentally oriented clinical psy-
chologists employ learning models to describe the develop-
ment of behavior pathology and of behavior change as a 
function of some form of therapy. Most recently there has 
been a gro,-.ring interest in examining the appropriat e ness 
of the analogy between certain forms of neurotic behavior 
and avoidance learning. 
provided the framework. 
Two-process theory has most often 
The development and maintenance 
of neurotic symptoms have been described in terms of clas-
sical conditioning of fear to stimuli and the subsequent 
acquisition of instrumental responses which reduce contact 
with these stimuli and are reinforced through fear reduc-
tion (e.g., Mowrer, 1960; Rescorla & Solomon, 1967). 
There are generally two components of the avoidance re -
sponse thought to be changeable. The first is a classi-
cally conditioned fear response (CR) to the CS which is 
learned as a result of the pairing of the CS with an 
aversive UCS. The fear response and its afferent feed-
back are typically assigned motivating and rewarding proper-
ties. The increase in the sensory feedback from the fear 
response is postulated to instigate the instrumental com-
ponent of the avoidance response. Reduction in the sen-
sory feedback from the fear response is postulated to 
1 
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reward the inst r wn e nt a l co mpon e n t. Thus, th e avoid a nce re-
sponse relie v es the or ga ni s m o f t he noxious q uality of the 
feedback f rom the CS. Because the in s trumental avoid a nce 
response is eff e ctive in reducing th e noxious cl a ssically 
conditioned fe a r, it is maintained at a hi gh r a t e wh e n the 
CS is presented (Solomon, Kamin & Wynne, 1953). This 
avoidance response has been referred to as a con d itioned 
avoidance response or CAR. 
The CAR is considered neurotic when it occurs in the 
absence of serving any adaptive function (e . g., allowing 
the organism to avoid an ac t ual aver s ive stimulus situa-
tion). While the d e·velopment and ma in t enance of neurot i c 
symptoms have t y pically been describ e d in terms of clas-
sical conditioning of fear to stimuli and the sub s equ e nt 
acquisition of a response which avoids or escapes contact 
with these stimuli, the implications of this two-process 
model for the elimination of maladaptive behavior seem to 
have been largely ignored (Riccio & Silvestri, 1973). 
The problem for the cl -inical practitioner as we ll as the 
experimentalist has been to derive effective means of 
eliminating or at least reducing maladaptive ivoidance be-
havior. 
Solomon, Kamin & Wynne (1953) were · perhaps the ~first 
to derive an effective method of reducing non-functional 
avoidance behavior. After using ordinary extinction pro-
cedures which proved unsuccessful, these experimenters in-
troduc e·d a procedure which has since come to be called 
-3- · 
Response Prev~ntion. Th is consisted of physically prevent-
ing the avoidance response in the presenc e of the feared CS. 
In th e r efe rence experiment (Sol omon , Kamin & Wynne , 1953), 
dogs were trained to j ump over a low gate which separated 
the two compartments o f a shuttle box. The jumping re-
sponse (CR) in the pre se nce of a bu zze r (cs ) e nabled the 
animal to avoid a shock (ucs) delivered th r ou gh the grid 
floor~ After acquisition training, an extinction phase be-
gan during which UCS was not presented reg ar dle ss of how 
long the animals remained in a given compar tment without 
jumpin g . Resul ts sh owe d that the animals continued to es-
cap e from the presence of the CS . Another experiment was 
designed to _test the eff~cacy of an extinction procedure 
which physically prevented the an im al from jumping in the 
presence of the CS. Thi s was ac comp lished by extending 
the gate so that the subject could not jump over it (block-
ing) thus preventing the subject from escaping the cs. 
~ 
Subsequently, when the gate was low ered, the subject did 
not jump over it to esc a pe the CS . This response preven-
tion procedure has served as the animal analogue model of 
the behavior therapy technique known as implosion. 
Although numerous ·stu d ies (e.g., Solomon, Kamin & 
Wynne , 1953; Baum, 1969 a , 1969b, 1 970 ; Berman & Katzev, 
1972; Schi ff , Smith & Prochaska, 1972; and Bankart & 
Elliott, 1 9 74) .have demonstrated that t h e response pre ve n-
tion procedure has been us eful in reduc i ng the resistance 
-4-
to extinction of the CAR, the mechanisms underlying its 
effectiveness a re not clearly und e rstood. Th i s is refl e cted 
in the fact that several discrepancies are reported in th e 
recent e x perimental literature. For example, experiments 
designed to study the most effective use of blocking time 
in reducing the CAH are somewhat at odds. Schiff, Smith 
and Prochaska (1972) exposed 15 groups of rats to either 
1, 5, or 12 blocking trials lasting for either 0, 5, 10, 
50, or 120 seconds following avoidance training of a 175 V. 
ucs. The animals were trained in an alley app a ratus to a 
criterion of 10 consecutive avoidances. To determine if 
there was a differential effect between the number of black-
ings and length of blocking, three sets of groups were com-
pared. 
found. 
No differences within any of the three pairs were 
These results indicated that total response pre-
vention time, as opposed to either the number of blocked 
trials or the length of each blocked trial, was the cri-
tical variable for effective blocking. In another exper-
iment, however, Berman & Katzev (1972) report that dis-
tributed blocking (40 CS exposures) was more effective 
than a single massed blocking trial of equal total time 
when rats were run in a shuttle box wi t h a 2.0 mA UCS. 
It should be pointed out that the data of Berman and 
Katzev are easier to explain in the context of a two-
process model. If fear of the CS is indeed classically 
conditioned during avoidance training, then it would seem 
-5-
that the more often the CS is presented a nd nonreinforced 
by the absence of the UCS, the less re s istance to extinc-
tion would be expected. 
In order to clarify the discrepancy between the 
Schiff .s:.!_ al. and the Berman and Katzev studies, a partic-
·ular procedural difference between them deserves comment. 
Namely; fhat d i f f erent appar a tu s es were used in the two 
studies. It is possible that during blocking in the shut-
tle box, discrete CS presentations ma y have a much greater 
effect on subsequent behavior than a prolonged exposure of 
comparable duration. This may be due to the fact that in 
this apparatus, during conditioning, the animal is required 
to escape the CS by running into a compartment where it 
was recently shocked. In the alley situation, the rat al-
ways avoids or escapes by running away from the same box, 
that is, away from the CS area. Pursuing this argument, 
we may speculate that CS onset in the Berman and Katzev 
study took on a greater discriminative role since it wis 
the only consistent CS. That is, it alone was always 
paired with the UCS - other environmental cues (e.g., po-
sitional cues) were irr e levant. On the other hand, the 
white noise CS in the Schiff et al. study was not the on-
ly stimulus that was consistently present upon UCS pre-
sent a ti on. Environmental-positional stimuli we re also 
consistently paired with the UCS. If the CS onset in the 
Berman and Katzev study served a greater discriminative 
-6-
r ole than CS on se t in -the st ud y by Schiff et al. , then i t 
would b e r easonable t h at more CS on sets in blockin g ~o uld 
be nece ssa ry in ord e r to facilitate extinc tion as comp a red 
to on e lon g CS pr ese ntation. Conversely, since CS on set 
p layed a lesser rol e in conditionin g in the Schiff tl al. 
- s t udy, dif fe rences in blockin g treatments might not be ex-
pected to produce sig nific a nt differences. 
Another area of uncertainty may be fouud in studies 
conducted to determin e the appr opri a t e amount o f blocking 
time th at is nece ssa ry for effective facilitation of ex-
tinction. Baum (1969a, 1 969 b) has studied this problem in 
a series of experiments in which he employed a box appa-
ratus with an automated sliding platfo r m locat~d 6 in. 
above a grid floor. When th e platform was inserted into 
the bo x , the rat could escape the CS and avoid the UCS by 
jumping on it. Sub se quently, response pr evention could 
be initiated by withdrawing the platform, making it un•· 
available to th"e rat for an avoidance response. _ Baum · 
found length of blocking and shock intensity to be im-
portant vari a ble s operating in the effectiven es s of re-
sponse prevention as measured by the reduction of the CAR. 
Baum (1970) has suggested that length of blocking 
is the single most important variable in response preven-
tion. In an earlier study, Baum (1969a) reported that 
longer response prevention was nece ssa ry to reduce the 
CAR when a more intense UCS was used. Wl1ile J to 5 minutes 
-7-
of response prevention was the minimwn effective time for 
rats after receiving a mild (0.5mA) UCS, 5 to JO minutes 
was required for a more intense (1.J to 2.0 mA) UCS. 
Siegeltuch and Baum (1971) however, report results some-
what contradictory to those of Baum (1969a). These exper-
imenters found that JO minutes of response prevention was 
necessary to reduce the CAR in rats when fear was deeply 
rooted through .05 mA of prior shock. In this study, JO 
minutes of blocking was significantly more effective in 
reducing the CAR than either 5 or 15 minutes of blocking. 
A problem closely allied with that of determining 
optimal blocking time is the problem of underst a nding how 
an animal's behavior during blocking interacts with this 
treatment. Bearing on this question, Baum (1969a) sug-
gested that the effectiveness of blocking is related to 
the behavior of the animal during blocking. Baum and 
Gordon (1 970 ), employing a box apparat us , found a signif-
icant relationship between fearful behavior under block-
ing and the subsequent extinc ti on test. These experiment-
ers measured fearful behavior during blocking by employ-
ing a time-sam p ling technique in which the rat was ob-
served and the main activity of the r~t (the activity 
consuming the most time during 5 sec. periods) was re-
corded. 
gories: 
The rat's behavior was divided into four cate-
(1) Ab orti ve avoidance behavior; (2) freezing; 
(J) general activity; and (4) grooming. Findings from 
--8-
this study suggested that th e more fear behavior displ a yed 
during blocking the more the animal will continue to re-
spond in the extinction test which follows. Spring, 
Prochaska and Smith (1974), found exploratory behavior to 
be _ signifi c antly related to fear reduction when measured by 
approach behavior into the formerly feared CS area of an 
alley apparatus. These studies are discrepant with some 
recent data (Spring, 197J) which suggest that exploratory 
behavior is not related to approach measured fear reduc-
tion. In these later studies Spring employed a box and 
platform apparatus. Although there are several procedural 
differences that may have contributed to these discrep-
ant findings (e.g., alley vs. box apparatus), a more sa-
lient problem in evaluating Spring's findings is that the 
use of approach into the CS area as the dependent measure 
of fear makes for a somewhat circular argument. In the 
first study (Spring et al. 1974), those experimental ani-
- -
mals that showed fear reduction were those of a subgro ·up 
(of the original experimental group) selected because they 
initially showed a great deal of exploratory behavior dur-
ing blocking. 
An area of results discrepant with those that sug-
gest that resp onse prevention decreases resistance to ex-
tinction is that provided by recent studies suggesting a 
paradoxical enhancement of fear. Studies done by Coulter, 
Riccio and Page (1969) and Rohrbaugh, Riccio and ·Arthur 
-9-
(1972) have shown that wi t h relatively sho r t CS blocking p e -
riods there se ems to be a paradoxicaJ_ enhancem e nt of fear 
to the cs. 
While considerable caution must be exercised in ex-
trapol a tin g e xp erim e ntal data to the clinical setting, it 
may be instructive to point out that discrepancies among 
treatment results hav e also been frequently foun d with hu-
man research. Reported resul ts from Implosiv e Th era py 
range from fear reduction to fe a r enhancem e nt (Hodgson & 
Rachman, 1970; Ayer, 1972). Noting obvious problems, 
critics have challenged the appropriateness qf using re-
sponse prevention procedures with human s in therapy situ-
ations. Most recent amon g such critics, Morg a nstern (1973, 
197L~) has charged advocates of Implosive Therapy with a 
lack of experim e ntal rigor. Indeed, Eysenck (1968) has 
called for the postponement of response prevention proce-
dures until more detailed and reliable guides have been 
provided by anal og ous studies. 
A review of both the experimental animal studies and 
some clinical evidence, clearly suggests that although re-
sponse prevention techniques are effective in some cir-
curnstance s , they are not effective in othe r s. Inherent 
in studying this obvious discrepanc y of results is the 
problem of what to use as an appropriate measure of fear. 
Typically, either one of two dependent fear reduction mea-
s ures has been employed. The first simply involves mea-
-10-
suri n g the resistance to extinction of the instrumental CAR 
after avoidance conditioning and response prevention have 
occurred. Here, the assumption usually made i s that more 
rapid extinction of the CAR in the blocked compared to the 
nonblocked groups implies that the fear response (CR to CS) 
has been reduced by the response prevention pr ocedure. Un-
fortunately, investigators employing this measure are lim-
ited in their interpretations of fear reduction since the 
procedure has obvious methodological weaknesses. Several 
experiments ( e.g ., ·Pag e & Hall, 1953; Page, 1955) have sug-
gested that reduction in this dependent fear .measure may 
a ctu ally be a result of the learning of a new response to 
the still feared CS rather than a reduction of fear . For 
example , instrum en t a l responses other than av oidanc e , such 
as freezing, crouching or grooming, may be learned during 
response prevention. These alternative responses may per-
sist during fear testing such that the probability of oc-
curr ences of the previously trained CARs is decieased due 
to the presence of an incompatible but unmeasured altern-
ative avoidance response. 
A second dependent fear measure employed has been 
approach behavior into the CS (P age , 1955; Nelson, 1969; 
Spring, Procha ska & Smith, 1974). The rationale here has 
been that if the organism fears the CS then it should not 
approach it. As Spring et al. points out, approach mea-
sures eliminate the above mentioned problems which are 
-11-
characte r istic of CAR extinction mea s ures. " Unfortunately , 
approach measur es introduce special problems of their own 
since motivation for approaching the CS must be introduced. 
Althou gh the importance of motivation is not to be under-
estimated, its interact i on with other r e levant variables 
( e.g. , length of blocking) is as yet un1cn o,vn and it would 
--
---
-
seem that the potential for undetected interaction and con-
founding is great. Also, it should be noted that Spring 
(1973) manipulated motivation through f'ood deprivation an d 
found that it had tio apparent effect. Difficulties in-
herent with approach behavior as a dependent measure · of 
fear are further complicated by recent findings which sug-
gest, on the one hand, a correlation between exploratory 
behavior and fear reduction measured via CAR extinction 
(e.g., Baum & Gordon, 1970); and, on the other hand, only 
a partial relationship between exploratory behavior and 
subsequent approach measured fear indices (e.g., Spring, 
1973). 
It i s apparent from the preceding review that many 
studies report a facilitation of extinction as a function 
of re sponse prevention. However, the process by which 
resp on se prevention produc es this extinction is not alto-
gether clear. This fact is emphasized by the findings 
(e.g., Rohrbaugh, Riccio & Arthur, 1972) which suggest a 
parado xical eruiancement of fear. Another major point in 
the review has been the importance of con sidering the 
-12-
technique which i s employed in eval u ating ±~ear as a function 
of blocking. Also, some of the discre pa ncie s in the liter-
ature have been discussed with particular emphasis on the 
differences in apparatuses employed. The above considera-
tions have suggested that problems inherent in assessing 
fear redu c tion as a function of blocking are numerous and 
their im p lications for any theorizing as to what mecha-
nisms might be operative in response prevention are indeed 
basic. Clearly, we cannot possibly understand what p ro-
cesses are operating in response prevention unless we have 
precise control of the ant e cedent ·conditions, and precise 
and meaningful measurement of the dependent measures of 
fear reduction. 
After surveying the literature it was apparent that 
whether or not response pre _vention actually reduced a sub-
ject Is fear to the CS was still an unanswered question. 
What seemed to be needed was a measure of fear unconfounded 
by the responses present during fear acquisition. The 
present study attempted to measure fear to the CS as a 
function of response prevention in a more precise manner 
than had been done previously. 
Inherent in the problems of assessing fear is the 
.., 
more basic problem of defining one's concept of fear. This 
problem is not unique to the literature considered thus 
far. Indeed, several researchers (e.g., Bro·wn, 1961; Mc-
Allister & McAllister, 1971) have considered the problem 
-13-
in gre at detai "l. Apparently there seems to be little dis-
agreement that fear acquisition depends on classical con-
ditionin g procedures . Al though fear is typically considered 
to be an internal response, any change in obs e rvable be-
_havior which follows the presentation of the CS and which 
is the result of the pairing of the CS and noxious UCS c an 
potentially be used to measure fear (Brown, 1961, pp. 144 ff). 
McAllister and McAllister (1971) point out that although 
the assumption underlying the direct measurement of fear is 
that a corr elat ion exists between the magnitude of the ob-
servable response and the magnitude of fear, this relation-
ship may not be known and it may differ for various re-
sponse measures. They also point out that no si ng le mea-
sure can be considered to be superior to the others in all 
respects and that fear cannot be defj _ned in terms of a par-
ticular response measure. They suggest that the only char-
acteristic whicp. is common to all the occasions in which 
fear is asserted to be present is the prior pairing of 
neutral and noxious stimuli. The hypothetical state pres-
ent upon the presentation of the CS and resulting from the 
prior pairing of neutral a nd noxious stimuli will consti-
tute the present definition of fear • . Thus, when the term 
.., 
fear is used henceforth, it will refer to the measured 
effects of the antecedent conditions of pairing neutral 
and noxious stimuli. 
Having defined the term fear, the next concern was to 
adopt a precise measure of the effects of fear. A reliable 
-J.4-
and sensitive measure of the continued presence of the hypo-
thetical stati of fear and it s beh a v iora l consequences, is 
a conditioned emotional respons e (CER) paradigm (e.g., Estes 
& Skinner, 1941; Hoffm a n & Fleshler, 1961 ). The CER con-
sists of the suppression of on go ing instrumental behavior 
in the presence of a warning si g nal (cs) which has preceded 
shock ( ucs) • It is generally considered th a t the CER pro-
cedure has provided more complete and reliable information 
than any of the othe r methods regarding the determinants of' 
conditioned fear (Church, 1971). In the present study, the 
effects of fear to the CS were measured, independent of 
avoidanc e behavior, . in an environment different from that 
in which fear was initially conditioned. The CER measure 
was chosen not only due to its reliability and precision but 
also due to its appropri at eness to the clinical an a logue. 
If maladaptive avoidance behaviors interfere with an in-
dividual's day-to-day activites then this may be analogous 
to the CER situation in which a suppression of ongoing be-
havior is observed upon the presentation of a warning signal. 
The first major hypothesis to be tested in the pre-
sent study wa s that fear of an auditory CS (conditioned in 
an avoidance paradigm) is reduced during response preven-
tion. This led to the prediction that blocked experiment-
:., 
al subjects should show significantly l ess response suppres-
sion in a subsequent CER test th a n nonblocked subjects. 
Another hypothesis of the present investig a tion con-
sidered the possibility that conditioning may be occurrin g 
to aspects of the conditioning environm en t per se. Some 
,; 
-1.5-
evidence from pilot studies conducted by the writer sug-
gested that an im a ls which were suppo se dly nonblocked in the 
conditionin g apparatus ( shuttle box) sh owed little differ-
ence in subsequent CER tests when compared to blocked ex -
perimental anim a ls. Thus, it seems that the conditionin g 
- e-nvironment per ~ was acquiring special properties. This 
is especially interesting since only the au ditory CS has 
"useful informational value" for the animal. I n order t o 
evaluate the nonblock ed effect that the CS-environment 
(compartment of the shuttle box) has on response suppres-
sion, two nonblocked groups were in~ l uded. One nonblocked 
group was nonbloc ke d· in a co mp ar tment of the shuttle box, 
the other was nonblocked in the animals' home cage. The 
hypothesis was that th e condit ion ing environment~ se 
would acquire special CS properties ~1ich would actually 
be blocked even though the auditory CS did not come on 
during Condition A-NBSB. This led to the prediction that 
animals nonbloclced in the shuttle box would show --less . $up-
pression when compared to animals nonblo ck ed in their 
home cages. 
The present study was also interested in evaluating 
the effectiveness of the response prevention procedure 
when conditioned fear was learned under two different - con-
ditions. One condition, avoidance, provided the animal 
with the opportunity to learn to actively avoid the UCS. 
The second condition, classical-defensive, did not afford 
-16-
the animal th~ opportunity to avoid the UCS. No differences 
in response suppression were expected between these groups 
if two-process theory is correct; that is, if fear is 
learned merely as a function of CS-UCS pairings. In this 
__ c.ase, the presence of an active response should not influ-
ence the amount of fear conditioned to the CS. 
of the study is presented in Table 1~ page 21. 
-----
The design 
:J 
METHOD 
Subjects 
The subjects were 70 experimentally-naive female al-
bino rats from the Charles River Breeding Laboratories. 
The rats were housed individually upon their arrival in the 
laboratory and they were fed lfayne Lab-Blox brand food pel-
lets on an ad lib ~chedule. They ranged from 60 to lJO 
days of age when used in the study. 
Apparatus 
The avoidance apparatus was a modified Miller-Mowrer 
shuttle box, 51 cm. long, 25.5 cm. high and 16.5 cm. wide. 
It had metal sides, a clear Plexiglas ceiling roof and 
brass grids spaced 1.25 cm. apart as the floor. The box 
was divided by a metal wall which had a ll.5 x 9 cm. open-
ing through ·which rats could pass. A black door fitted 
into the opening such .that when present, rats could not 
shuttle from one side to the other. 
The shuttle box was located in a small experimental 
laboratory room. Two house lights in the ceiling of the 
room provided constant light in the shuttle box throtl.gh 
the Plexi g las ceiling. The CS was an 85 db white noise 
delivered th r ou gh either of hvo speakers mounted on either 
end of the shuttle box. The UCS was a matched-impedance 
scrambled shock of 225 V. a.c. with 150-K ohm resistancer 
-17-
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in series with the r a t. 
Two lever boxes, 24 cm. lon g , 20 ._5 cm. wide and 19.75 
cm. high were located in a second laboratory room. They 
each were located in their own separ a te sound-de a dening 
chamber that was illuminated by a 15-w. bulb mounted on 
the rear wall. The CS was delivered to the lever boxes 
through speakers mounted on the ceiling of each box. All 
experimental equipment was programmed automatically using 
standard electromechanical programming equipment. 
Procedure 
All animals were reduced to 75-80 % of their pre-
experimental body weight one week prior to participating 
in the experim ent. Animals were me.intain e d at this body 
wei ght by employing a 2J-hour food deprivation schedule 
throughout the entire experiment. 
available in the home cages. 
Water was continuously 
All anima.;]__s were treated identically durin _g Phases 
I and III. 
Phase I - ma gazine and bar-press training. During 
session one all animals were placed in a lever box for a 
period of three hours. _During the first hour noyes pel-
lets were available on a CRF schedule. 
were provided at five-min. intervals. 
Also, free pellets 
Animals were grad-
ually shaped to a VI 2 schedule. This part of session 
one and all further sessions in the lever box lasted two 
hours •. 
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During sessions two to five animals were conditioned 
to press on a VI 2 schedule. For inclusion in the study 
subjec is h~d to meet a criterion of at least 1500 responses 
per session for sessions three to five. 
Phase II - conditioning a nd blocking._ Each of the 
70 animals was randomly assigned t o one of seven groups. 
Approximately 24 hours after the fifth session, each animal 
.. 
was individu a lly run in the shuttle box. All animals were 
given a five -min. adaptation period in the shuttle box 
during which the CS tone was not present. During this pe-
riod crosses from one side of the apparatus to the other 
were counted and at least tw o crosses were required for in-
clusion in the study. Ali animals except th ose in the 
Sensitization Control Condition initially received either 
three unavoidable CS-UCS pairings or three unavoidable 
UCS-CS presentations depending on their experimental con-
dition. 
Avoidance training a n d bl o cking - Three of the seven 
groups were trained to avoid the UCS to a criterion of 10 
successive avoidances. The CS-UCS interval was 20 sec. 
\ 
If the animal made the appropriate avoidance response 
(shuttling to the oppos ite side of t~e apparatus) during 
this 20-sec. interval, the 85 db white noise CS was termi-
nated. If the anima l failed to avoid during the 20-sec. 
CS-UCS int erval , then the UCS (225 V, a.c. shock) came on 
until an escape response was made. Upon the completion of 
-20-
the escape re~ponse, both the CS and UCS terminated. Inter-
trial intervals were arranged according to a predetermined 
variable one minute schedule. Upon reaching the 10 consec-
utive avoidances criteri6n, avoidance-trained animals (A) 
were immediately subjected to one of three treatments: 
B-:1-o,clrnd (A-B), Nonblocked-in-Home-Cage (A-NBI-IC), or Non-
blocked-in-Shuttle-Box (A-NBSB), for a period of 20 min. 
Table 1 summarizes all the conditions us e d in the study. 
Animals in the A-B group remained on the side of the 
: box to which they last ran. The door was placed between 
the two sides of the box thus preventing further crossings. 
The CS was pre s ented for 15, 20-sec. periods with a vari-
able one-minute inter-sttmulus interval. Animals in the 
A-NBSB group were treated identically to anima ls in the 
A-B group except the auditory CS was not presented. Ani-
mals in the A-NBI-IC group, upon reaching the avoidance cri-
terion, were removed from the apparatus and placed in 
their home cages for 20 min. This was the amount of time 
needed for the A-Band the A-NBSB procedures. 
rem a ined in the laboratory room. 
The cage 
Classical-defensive training and blocking - Two groups 
were trained in a classical-defensiv~ paradigm. The CS-UCS 
-
interval was 20 sec. One classical-defensive group (CD-B) 
was blocked in the shuttle box. The auditory CS was pre-
sented for 15, . 20-sec. periods with a variable one minute 
inter-stimulus-in ter v al. Animals in the other Classical-
-21-
TABLE 1 
Design of the Study 
Avoidance 
Conditioning 
Classical 
Defensive 
Conditioning 
(en) 
Backward Sensitization 
(A) 
Blocked 
(B) A-B 
Non-Blocked 
in Home Cage A-NBHC 
(NBHC) 
Non-Blocked 
in Shuttle 
Box (NBSB) 
A-NBSB 
CD-NBHCa 
Note.- N of each cell= 10. 
Control Control 
(Be) (sc) 
SC-NBHCc 
a . Subjects matched to A-B in terms of number, ·dura-
tion, sequence of CS, UCS exposures, as well as number of CS 
exposures beyond those paired with UCSs. 
b. Subjects matched to A-NBHC in terms of number, 
duration, sequ ence of CS, UCS exposures, a s well as number 
of CS exposures beyond those paired with UCSs. 
c. Subjects matched to A-NBHC in terms of number, 
duration and sequence of CS exposures. 
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Defensive group (CD-NBHC) were nonblocked in their home 
cages for 20 min. in order to maintain timing controls. 
Animals in both Classical-Defensive groups were matched to 
subjects in the A-B group with regard to number of CS and 
JI.CS pairings, their order in the series o f stimulus trials, 
duration of CS and UCS, as well as number of CS pr ese nta-
tions beyond those that were paired with UCSs. These ad-
ditional CS presentations were given after the appropriate 
number of pairings had been presented. 
Control groups - Two control groups were run: a back-
ward conditioning control group (BC-NBHC) and a sensitiza-
tion control group (SC-NBHC). Animals · in both control 
groups were nonblocked in their home cages. This procedure 
was followed because it was expected that if any condition-
ing occurred in these control conditions it would be most 
observable in a condition in which the animals were non-
block ed in thei~ home cages. 
Animals in the backward conditioning control group 
always received the UCS from 5 to 10 sec. prior to the CS 
onset. The ISI was determined randomly. Animals in this 
group were matched to animals in group A-NBHC in terms of 
the number of stimulus pairings, their position in the · 
series of stimulus trials, as well as the duration of the 
CS and the UCS. 
Animals in the sensitization control group received 
CS presentations only. These animals were also matched 
-23--
to animals in _group A-NBHC in terms of the number, order 
and duration of CS presentations. 
Pha s e III - CER t es t for f e ar. Immediately after 
completing Phase II, each anim a l was placed into the lever 
box and bar pressing was once again reinforced on a VI 2 
sc11·edule. After animals had been pressing for 4 min., a 
series of 24, 20-sec. ariditory CS periods were presented 
with an inter-presentation interval of 4 min. Bar pres-
ses for each CS period, as well as for 20-sec • . pre-CS 
periods and post-CS periods were recorded. The UCS was 
Q 
never presen t ed in the lever box. Fear of the CS was mea-
sured by _a ."suppression-ratio" (Ann a u &-Kamin, 1961) which 
contr a sts the animal's pr,essing rate during the 20-sec. CS 
with its rate during the immediately preceding 20 sec. 
The ratio used was B/A+B, with B representing number of 
bar presses during the CS and A representing the number of 
bar presses during the 20 sec. before CS onset. Thus, a 
ratio of .50 represented no effect of the CS; a ratio of 
0 represented complete suppression of responding during 
the CS; and a ratio greater than .50 represented increased 
pressing during the CS compared to the preceding .20 sec. 
This particular measure of response suppression was se-
.J 
lected because it is well established by precedent in the 
literature which measures fear after avoidance condition-
ing (e.g., Kamin, Brimer & Black, 1963). 
RESULTS 
Avoidance Tr Rining 
It was necessary to assess the acquisition of avoid-
ance responding for each avoidance-trained group (Condi-
tions A-B, A-NBHC and A-NBSB) so that the effect of block-
ing could b e properly evaluated. Because all the groups 
were treated identically through training, it was expected 
that no differences would occur in avoidance learning. 
Three measures taken during avoidance training were con-
sidered. These were: (1) total number of trials; (2) to-
tal number of avoidance responses; and (J) total UCS tim e . 
Each of these measures w~s made from the first conditioning 
trial until the criterion of 10 consecutive avoidance re-
sponses was met. The means and standard deviations of 
these data are presented in Table 2. As illustrated in 
this table, the-se data do not differ in any sys~emati_.<? way 
nor do differ ences between the groups appear large. 
Three One-Way Analyses of Variance were done compar-
ing the three avoidance conditions on these three measures. 
Analyses of Variance Sru11mary Tables .for these analyses . are 
presented in Tables 1, 2 and J of the Appendix. 
analysis con s idered the total number of trials. 
The first 
The re-
sulting F value was 1.55 (df = 2/27). The second analysis 
considered the ' total number of avoidance responses. The 
resulting F value was l. 69 ( df = 2/27 ,) . The third analy-
sis considered the total amount of UCS time in sec, Here 
-24-
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TABLE 2 
Means and Standard Deviations of Total Number of 
Trials, Avoidance Responses and Total UCS Time 
During Avoidance Training 
Avoidance ucs Time 
Condition Trials Responses (in sec. ) 
M 26.80 16.00 9.00 
A-B 
SD 8.18 2.40 8.62 
M JJ.40 18.10 lJ.44 
A-NBHC 
SD 9.81 4.24 5.94 
M 29.20 19.90 8.J8 
A-NBSB 
SD 7.29 6.JO 5.85 
:.) 
-26-
F= 2.19, df = -2/27 -. All F values were found to be non-
significant. This is an indication that there were no sig-
nificant differences among the avoidance-conditioned groups 
on the measures taken at the end of avoidance training. 
Responding During First Pre-CS Period o:f CER Phase 
----- __ It was necessary to assess the overall response rate 
of each group independent of the effect of CS periods so 
that any overall effect of blocking could be evaluated. 
To this end, the response rate during the first 20-sec. 
pre-CS period was measured for animals in each condition. 
The means and standard deviations of these data are pre-
sented i n Table J. 
A On e -Way Analysis ·of Variance was done comparing all 
conditions on this measure of overall responding. The 
Analysis of Variance Summary Table for this analysis is 
presented in Table 4 of the Appendix. The resulting F 
value (F = 1.21,.. df = 6/63) was not significant. This is 
an indication that the experimental conditions did not 
differentially influence overall rate of pre-CS responding. 
CER Test for Fear 
In order to get an overall indication of the amount 
of response suppression that each condition showed t~ the 
CS during Phase III, suppression ratios were calculated and 
averaged across the eight blocks of three trials for each 
of the seven conditions. These data are presented in Fig. 
1. It is apparent from Fig . 1 that there is a great deal 
-27-
TABLE J 
Means and Standard Deviations of Total Nun1ber of 
Response s During the First Pre-CS Period for 
-··. All Conditions 
Condition M SD 
A-B 5.70 4.40 
A-NBHC 6.10 4.12 
A-NBSB 9.10 2.77 
CD-B 5.00 J.40 
CD-NBHC 6.90 J. 54_ 
SC-NBHC 6.80 J.74 
BC-NBHC 7. ~-0 4.40 
-28-
Fig. 1. Mean suppression ratio over three-trial 
blocks for all conditions 
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of suppressio~ for some conditions over the first three tri-
als and that there is somewhat less suppression through 
about Trial 12. Trials lJ-24 sh ow essentially no suppres-
sion . Since treatment effects appear to be present mainly 
on Trials 1-12, Trials lJ-24 were not considered in fur-
ther analyses. Recovery of responding such as th a t found 
in the present results is not unusual when com pared to that 
found in similar transfer paradigms (e.g.; Kamin, Brimer 
& Black, 196J). 
Avoid ance conditions. Since Fig. 1 presents a rather 
· confusing picture, suppression data for the avoidance-
trained conditions have been illustrated separately in Fig. 
2. The means and standard deviations of the suppression 
ratios over three-trial blocks for avoidance-trained condi-
tions are presented in Table 4 . Since Trials 1-12 contain 
a great deal of infor mation , the overall results of these 
trials are presented and analyzed first. Next, a finer 
analy~is has been made of Trials 1-J. Finally, Trial 1 
has been analyzed separately. 
To assess suppression ratio differences across Trials 
1-12 for the three avoidance-trained conditions, a Two-Way 
Repeated Measures Analyses of Variance was performed on 
the mean response suppression ratio for blocks of three 
trials. The Analysis of Variance Swnmary Table for this 
analysis is presented in Table 5 of the Appendix. Results 
of this ana lysis showed a significant condi ti ons effect, 
Fig. 2. Mean suppression ratio over three-trial 
blocks for avoidance-trained conditions 
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TABLE 4 
Means and Standard Deviations of Suppression Ratios Over 
Three-Trial Blocks for Avoidance-Trained Conditions 
Condition Trials 
l-3 4-6 7-9 10-12 
M .40 .56 .41 .39 
A-B 
SD .23 .16 .17 .20 
M .39 .45 .53 .52 
A-NBSB 
SD .17 . 15 . ll .16 
M .18 .41 .42 .50 
A-NBHC 
SD ~15 .21 .15 .20 
-J2-
F 6.20, df := 2/87, E. <. .01, a significant trials effect, 
F· = 15. 71, df = J/261, .£ < • 01, as ,vell as a significant 
conditions by trials interaction, F = 7.70, df = 6/261, 
E. < .01. Since both the trials effect and the interaction 
are apparent from Fig. 2, multiple comparisons were done 
only on the conditions effect. Dunn's multiple comparison 
procedure was employed since the comparisons had been pre-
planned and there were relatively few comparisons to be 
made. According to Dunn's test, Condition A-NBHC was sig-
nificantly different from Conditions A-NBSB and A-B 9 
• 
.£<.Oland.£ < .05, respectively. Thus, the most re-
sponse suppression across the first 12 trials was found in 
Condition A-NBHC. Condi ,tions A-B and A-NBSB showed sig-
nificantly less response ~uppression and they did not sig-
nificantly differ from each other. 
To more carefully assess differences in suppression 
ratios across Trials 1-J for avoidance-trained conditions, 
mean suppression ratios for these trials were plotted and 
are illustrated in Fig. J. The means and standard devi-
ations of these data are presented in Table 5. It is 
apparent from Fig. J that Condition A-NBHC shows more sup-
pression than Conditions A-Band A-~BSB. In order to 
test this difference, a ~vo-Way Repeated Measures Analysis 
of Variance was done on the mean response suppression ra-
tio for each condition on Trials l, 2 and J. The Analysis 
of Variance Summary Table for this analysis is presented 
-JJ-
Fi g . J. Mea n suppression _ ratio over Trials 1, 
2 and J, for avoidance-train e d conditions 
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TABLE 5 
Means and Standard Deviations of Suppression Ratios for 
Trials 1, 2 and J for Avoidance-Trained Conditions 
Condition Trials 
1 2 J 
M .JO .J5 .55 
A-B 
SD .26 .16 .20 
M .29 .4o .so 
A-NBSB 
SD .17 .07 .20 
M .10 .17 -. 28 
A-NBHC 
SD .lJ .15 .13 
in Table 6 of . the Appendix. Results of this analysis showed 
a significant conditions effect ·, F = 9. 92, df = 2/27, 
p < .01, as we ll as a significant trials effect, F = 15.56, 
df = 2/54, E. < .01. According to a Dunn's test, Condition 
A-NBHC significantly differed from Condition A-Band from 
0-o-n,_dition A-NBSB, both E. < .01. The significant trials 
effect is apparent from Fig. J. As is also apparent in 
Fig. J, Conditions A-Band A-NBSB were not significantly 
different from each other. 
To more completely assess suppression differences 
between avoidance-trained conditions on Trial 1, Dunn's 
multiple comparison procedure was employed. Dunn's pro-
cedure was used in this ~nalysis because these comparisons 
had been planned and an overall F ratio had not been cal-
culated on th ese data. Results of Dunn's procedure 
showed that on Trial 1, Condition A-NBHC significantly 
differed from both Conditions A-Band A-NBSB, E. < .05. 
Classical-d e fensive conditions. Mean response sup-
pression ratios for the Classical-Defensive Conditions 
(Conditions CD-Band CD-NBHC) were plotted and are il-
lustrated in Fig. 4. The means and standard deviations of 
these data are presented in Table 6. · It is apparent _ in 
Fig. 4 that only Trials 1-J show consider able suppression. 
Fig. 4 also shows considerably more suppression for Con-
dition CD- NBHC as compared to Condition CD-Bon Trials 1-J. 
To more completely assess suppression differences 
-J6-
Fig. 4. Me~n suppression ratio over three-trial 
block s for clas s ical~defensive-trained conditions 
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TABLE 6 
---
..__ 
-
.. 
Means and Standard Deviations of Suppression Ratios Over 
Three - Trial Blocks for Class i cal - Defensive-Trained 
Conditions 
Trials 
Condition 
1 - J 4 - 6 7 - 9 10 - 12 
M . 45 . 52 . 44 . 5 6 
CD-B 
SD . 17 .1 5 . 19 . 1 8 
M .Jl . 49 .48 . 52 
CD- NBHC 
- SD .22 . 24 . 18 .- • 21 -
.. 
\ 
, 
. 
,:, 
, 
-.. 
-J8-
across Trials 0 l-J for Conditions CD-Band CD-NBHC, mean 
suppression ratios for these conditions on Trials 1-J were 
plotted and are illustrated in Fig. 5. The means and 
standard deviations of these data are presented in Table 7. 
-~lso illustrated in Fig. 5 are the mean suppression ratios 
for Condition A-B, to which Conditions CD-Band CD-NBHC 
had been matched. Fig. 5 suggests that most of the sup-
presion difference between Conditions CD-Band CD-NBHC, is 
due to the difference on Trial 1 where Condition CD-NBHC 
shows far more suppression than does Condition CD-B. 
In order to assess differences between Conditions 
CD-Band CD-NBHC as well as to compare these conditions to 
Condi tion A-B, to which they had been matched, a Two-Way 
Repe a ted Measures Analysis of Variance was done comparing 
mean response suppression ratios of these three conditions 
on Tri als l-J. The Analysis of Variance Summary Table for 
this analysis is presented in Table 7 of the Appendix. _ 
Results of this analysis showed only a significant trials 
effect, F = ll.J5, df = 2/54, E < .01. Both the conditions 
effect and the interaction ,vere nonsignificant. 
To more compl etely assess suppression differences 
between Conditions CD-B, CD- NBHC and ·A-Bon Trial 1, Dunn's 
multiple comparison procedure wa s employed. Results of 
Dunn's procedure showed that on Trial l the onl y signifi-
cant difference was between Condition s CD-Band CD-NBHC, 
E < . 01. This suggests that blocking significantly reduces 
-39-
Fig. 5. Me an suppression ratio on Trials 1, 2 
and 3, for cla ssical -d efensive-trained conditions and 
con dition A-B 
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-- TABLE 7 
Means and Standard Deviations of Suppression Ratios for 
, 
Trials 1, 2 and J for Classical-Defensive-Trained 
Conditions 
Condition Trial 
1 2 J 
M .45 .J9 .so 
CD-B 
SD .21 .20 .09 
M .14 .J2 .45 
CD-NBHC .. 
-SD .15 .18 .20 
\ . 
-
' 
Cl 
' 
-
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suppression when £'ear is learned in a classical-defensive 
paradigm. 
Control conditions. To assess any differences in the 
control condition s , Conditions BC-NBHC and SC-NBHC, for 
T~lals 1-3, where most other treatment effects seem to have 
occurred, mean response suppressi on ratios for the two con-
trol conditions were plotted and are illustrated in Fig. 6. 
The means and standard deviations of these data are -pre-
sented in Table 8. It is clear from Fig. 6 that Conditions 
BC-NBHC and SC-NBHC show essentially no response suppres-
sion and produce very similar response patterns. Also 
plotted in ~ig. 6 are me~n suppression ratios on Trials 1, 
2 and J for Condition A-NBHC to which both control condi-
tions had been matched. Here it is quite clear that Con-
dition A-NBHC differs from the two control conditions on 
Trials 1, 2 and J. 
In order to assess the differences between the cpn-
ditions illustrated in Fig. 6, a Two-Way Repeated Mea-
sures Analysis of Variance was done on the mean response 
\ 
suppression ratio on each o f the three trials. The Ana-
lysis of Variance Summa ry Table for this analysis is pre-
I, 
sented in Table 8 of the Appendix. Resu lt s of this ana-
lysis show a highly significant conditions effect , F = 
32.65, df = 2.27 , £ < .01. Both trial and interaction 
effe c ts were nonsignificant. Dunn's multiple comp a r i son 
procedure was employed to compare differences amo ng the 
0 
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Fig. 6. Me an suppression ratio on Trials l, 2 
and J, for control condition s and Condition A-NBHC 
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TABLE 8 
Meari s and Standard Deviation s of Supp res sion Ratios for 
Trials 1, 2 and J of Control Conditions 
Condition Trial 
1 2 3 
M .48 .55 .45 
BC-NBHC 
SD . 21 . 22 . .06 
M ~47 .54 .46 
SC-NBHC 
SD .20 .15 .14 
-44-
conditions. According to Dunn's procedure, Condition A-
NBHC significantly differed from both Conditions BC-NBHC 
and SC-NBHC (E < .01). 
DISCUSSION 
The major hypothesis of the present study, that fear 
of an auditory CS (conditioned in an avoidance paradigm) 
would be reduced after response prevention, was supported. 
The results over Trials 1-12 showed significantly more 
response suppression for Condition A-NBHC as compared to 
Condition A-B. Finer analyses done respectively on Trials 
" 1-J, and on Trial l showed similar results. These data 
indicate that the animals' fear of the white noise CS was 
reduced as a function of the blocking treatment. These 
results, in general, support Solomon, Kamin and Wynne's 
(1953) original theoretical assumption that avoidance re-
duction after response prevention treatments may be a 
function of a weakened classically cond i tioned fear re-
sponse to the CS. The results also corroborate those of 
other studies (e.g., . Baum, 1969a; Berman & Katzev, 1972; 
and Spring, Prochaska & Smith, 1974) which suggest that 
response prevention reduces fear to the CS. , However, a 
distinction should be made between those studies which 
merely report a reduction in avoidance behavior as ~ a re-
sult of response prevention and those, such as the present 
study, which report a reduction in measured effects of fear 
to the CS as a result of response prevention. That these 
two results do not necessarily parallel each other has 
-45-
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been pointed ~ut by Ka min : Brimer and Black (1963) who 
demonstrated that even after avoidance behavior had been 
extinguished, there was still a good deal of the effects 
of fear to the CS as measured by a CER technique. 
In should also be pointed out that response preven-
t_l~~ in the present study did not completely eliminate 
the fear response to the CS. Indeed, there was signifi-
cant response suppression on Trial 1 for Condition A-B 
when compared to Control Conditions BC-NBHC and SC-NBHC 
(t = 2.24, E < .05). This suggests that blocked animals 
were still somewhat fearful of the CS although they were 
significantly less fearful than animals nonblocked in 
their home cages. 
The fact that blocked animals were still somewhat 
fearful of the CS suggests a possible explanation link-
ing those studies which report that response blocking 
does not lead to a reduction of fea~ (e.g., Page & Hall, 
1953; Coulter, Riccio & Page, 1969) and those studies 
that suggest that it does lead to a reduction of fear 
(e.g., Baum, 1969a). Perhaps differences in the amount 
of fear . existing after blocking have been one ' source of 
the discrepancy in the response prevention literature. 
Less sensitive measures of the effects of fear (e.g. ~ ap-
proach into the CS area or extinction of the conditioned 
avoidance response) might not have detected the differences 
between complete fear elimination and a partial reduction 
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in fear to t h e CS, where a s the CER t e chnique did. An ex-
ample of dif f i c ul t ies aris ing f ro m insensiti ve fe a r me a -
sures may b e f 'ound in Sprin g ' s ( 197J) s t ud y in which h e 
reports th a t althou gh a nimal s would not es c ape a n old CS, 
_!_hey would not approach it either. Thus, it is possible 
that studie s which have used l e ss sen s itiv e f ea r me a sures 
might have succeeded in partially reducing f e a r to the CS 
but this partial fear reduction may have gone und e tected 
due to the l a ck of sensitivity in the fear measure. 
The second hypo t he s is of the study was that the con-
ditioning environment~~ would acquire speci a l TS 
properties which would actually be block e d even thou gh th e 
white noise CS did not come on. Thi s led to the predic-
tion that animals nonbloc k ed in the shuttle box would show 
less suppression than animals nonblocked in their home 
cages. The results supported this hypothe s is and predic-
tion. Resul t s pn Trials 1-12 showed significantly more 
response suppres s ion for Condition A-NBHC than for Condi-
tion A-NBSB. Finer analyses done respectively on Trials 
1-J and on Trial 1 showed similar results. These results 
suggest · th a t the conditioning e nvironment per~ did ac-
quire special CS properties which we:re blocked in Condi-
tion A-NBSB. 
In f a ct, it was found th at response suppression in 
Condition A-B did not signific a ntly differ fr om response 
suppression in Condition A-NBSB. This suggests that block-
- - ---------,--.---
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ing in the CS 'e nvironment is equ a lly effective r eg ardless 
of whether or not the discriminative CS is presented. This 
findin g is som e wh a t difficult to interpret since in the 
shuttle box situation it is assumed that only the white 
- ~oise CS r e liably signaled the UCS (shock). Other stimuli 
in the environment should have become relatively redundant. 
This would not be true in an alley or other one-way ap-
paratuses where one might expect spatial cues to be more 
inform a tive and therefore more critical in blocking. 
These results suggest that perhaps the entire con-
ditionin g environment acquired a versive properties which 
were subsequently blocked during Condition A-NBSB even 
thou gh the white noise CS did not come on. This blocked 
or reduced fear to the conditioning environment could have 
generalized to the discriminated CS in the lever box dur-
ing the CER test phase. This would have produced a re-
duction in respon s e suppression in Condition A-NBSB. 
Another purpose of the present investigation was to 
evaluate the effectivenes s of blocking when fear to the 
. CS was learned under two different conditions. The Avoid-
ance Condi t ion provided the animal with the opportunity to 
control its environment to the extent that it learned to 
actively avoid th e UCS. The Classical-De f ensive Condition 
did not afford the animal the opportunity to control its 
environment in that it could not avoid the UCS. That is, 
the UCS was pre s ented regardless of th e animal's behavior. 
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Results of the ' Analysis of Va riance which was done over Tri-
als 1-J comparing response suppression for Conditions CD-B, 
CD-NBHC and A-B showed a nonsignificant effect of conditions. 
This is probably due to the fact that although there are 
some apparent differences on Trial l, Trials 2 and J show 
s"im1lar response patterns (see Fig. 5). 
To further investigate whether avoidance training and 
classical-conditioning interact differently with blocking 
as well as to investigate the apparent decrease in the re-
sponse suppression ratio for group A-Bon Trials 10-12 
which is apparent in Figs. 1 and 2, additional analyses 
were conducted. The first additional analysis was a Two-
Way Repeated Measures Analysis of Variance compar:ing Condi-
tions A-Band CD-B, with Conditions A-NBHC and CD-NBHC 
on Trial Block 1-J. The Analysis of Variance Summary 
Table for this analysis is presented in Table 9 of the 
Appendix. The results of this analysis showed Conditiop 
A-B to have significantly more response suppression than 
Condition CD-B, F = 4.58, df = 1/58, £ ~ .05. Condition 
A-NBHC showed significantly more response suppression 
\ 
than Condition CD-NBHC, F = 29.45, df = 1/58, E < .01. 
The interaction was not significant. ' 
The second analysis was a T.vo-W a y Repeated Measures 
Analysis of Variance comparing Conditions A-Band CD-B 
with Conditions A-NBHC and CD-NBHC on Trial-Block 10-12. 
The An a lysi s of Variance Summary table for this analysis 
is presented in Ta ble 10 of the Appendix. Th e results of 
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this analysis ·showed Cond i tion A-B to have significantly 
more response suppression than Condition CD-B, F = 4.71, 
df = 1/58, 12. < .05. No differences were found between the 
nonblocked conditions. However, there was a significant 
~nteraction between conditioning and blocking treatments~ 
F = 4.99, df = 1/58, J2. <. .05. 
Results of these analyses suggest that there are dif-
ferent amounts of fear conditioned in each paradigm and 
that blocking interacts differently with the effects of 
fear depending upon the conditioning paradigm. These find-
ings do not generally support a two-factor theory which 
would predict equal fear conditioning in either the avoid-
ance or classical p ara digms. A possible factor contribut-
ing to the differences obtained may be the fact that the 
ten extinction trials were given before the CER Phase (the 
ten criterion trials). These extinction trials may have 
had differentia-1 effects on the A-Band CD-B . animals. 
The fact that the apparent decrease in the response 
suppression ratio for Condition A-B appears real is some-
what difficult to explain. It may suggest that the fear-
redu c i ng effects of blocking are longer-lasting when fear 
is learned in a classical rather than an avoidance para-
" 
digm. Alternatively, it may suggest some kind of incu-
bation of fear phenomenon. A test of the rel ia bility of 
this finding would seem to be a pote n tially worthwhile 
investigation. 
-
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Another source of support for the idea that blocking 
reduces fear to the CS com es from the analysis which was 
done comparing Conditions CD-Band CD-NBHC on Trial 1. 
Condition CD-B showed significantly less suppression than 
did Condition CD-NBHC. This suggests that animals in Con-
dition CD-B had l ess fear to the CS than did animals in 
Condition CD-NBHC. It should be pointed out, however, 
that this difference existed only on Trial 1. This is il-
lustrated in Fig. 5. Other trials _showed essentially sim-
ilar responding for the two classically-conditioned groups. 
Thus, it seems that the nonblocked classically-conditioned 
animals recover from fear to the CS more quickly than non-
blocked avoidance-conditioned anima ls. 
Results of the Analysis of Variance done on the mean 
response suppression ratio for the first three trials of 
Control Conditions BC-NBHC and SC-NBHC and Avoidance-
Trained Conditi~n A-NBHC (to which both control _groups had 
been matched) showed a highly significant conditions ef-
fect. Both the back,vard conditioning control and the 
sensitization control condition significantly differed from 
Condition A-NBHC. This difference is clearly illustrated 
in Fig. 6. Also illustrate d in Fig. · 6 is the fact ttat 
both control conditions showed very similar response pat-
terns on Trials 1-J. Although both conditions showed a 
very slight amount of response suppression on Trial 1, 
this effect was so minor that it did not warrant further 
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consideration. ' The f act t hat the control condition s did 
not show a significant amount of response s uppression and 
that t hey did si gnificantly differ from Condition A-NBHC 
sugge s ts that the response suppression found in Condition 
A-NBHC was due to the CS-UCS contingency rather than to 
ariy- ps~uqocondit i oning or sensitization phenomena. 
Although considerable c a re must be exe r cised in ex-
trapolating the present findings to the clinical setting, 
several generalized implications may be useful in contri-
buting guidelines to a subhuman analogue of Implosive 
Therapy • Also, generalizations and suggestions may be 
• offered for t he use of response prevention procedures with 
humans who a r e in need of treatment for a conditioned fear. 
Such generalizations must be made cautiously, particularly 
since cognitive variables (e.g., d e mand characteristics) 
are known to effect human responses to feared objects 
(Bernstein, 197J). Although these p :roblems are recognized, 
it seems quite likely that laboratory analogues will shed 
considerable l ight on similar procedures with humans 
(Morganstern, 1973). 
The major finding of the present study that has rele-
vance to an animal analogue is the fact that response pre-
J 
vention was successful in reducing fear to the CS. How-
ever, it is import a nt to point out that response prevention 
did not completely reduce fear to the cs. Indeed, a sig-
nificant amount o f fear to the CS remained after response 
·--
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prevention. This suggests that although implosion may re-
duce some f'ear to the CS, a significant amount of fear may 
still be present after treatment. This may be part of the 
reason why Katzev and Balch (197 4 ) have recently found 
that extinguished avoidance responding is e a sily reinstated. 
Tfie , i~ pl~ cations for therapy are either th a t the treatment 
may not be successful even though some fear reduction has 
occurred, or, that the treatment may appear successful but 
avoidance behavior may be easily reinstated upon the brief 
presentation of the CS-UCS contingency at some later time. 
These possibilities must be weighed with the traumatic ex-
perienc e tha t implosion usually creates for the client and 
the therapist must make an ethical decision between employ-
in g Implosive Therapy or some other treatment which may be 
equally as good (Mor ganstern, 1973). 
A second finding that may be relevant to Implosive 
Therapy is that.during blocking, the · CS environment was 
equally effective in reducing fear to the CS regardless 
of the presence of the discriminated CS. This finding 
implies that perhaps it is not necessary for the therapist 
to present the identical CS in order that response pre~ 
vention may work. This suggestion complements Stampfl 
and Levis' (1967) statement that "complete accuracy is not 
essential since some effect, through the principle of 
generalization of extinction, would be expected when an 
approximation is presented" (p. 499). On the other hand, 
this suggestion contradicts Spring's (1973) su gg estion that 
"unless the speci f ic chain of ev ents ini t ially leadin g to 
the fear of the CS-UCS is closely replic a ted, r e sponse pre-
vention may not be effective" (p. 105). 
Another finding that may be relevant is the fact that 
response prevention was not equally effectiv e r e gardless of 
-----
the original conditions of learning fear. Indeed, response 
prevention seems to be more effective wh e n fear is learned 
in a classical-conditioning paradigm. This suggests that 
it may make a difference (with regard to the success of 
Implosive Therapy) whether the client was able to avoid 
the feared object while the original learning o f fear was 
occurrin g . 
In summary, the major hypotheses of the present ex-
perim ent were supported by the results. First, fear of 
an auditory CS (conditioned in an avoidance paradigm) was 
reduced after response prevention. _Second, fear condition-
ing did occur to aspects of the conditioning environment 
This fear was -substantially blocked even though 
the auditory CS did not come on during Condition A-NBSB. 
Finally, response prevention was found to be more effective 
when fear to the CS was · originally condition e d in a clas-
sical-defensive as compared to an avoid a nce paradigm ~ 
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APPENDIX 
Analyses of Variance Summary Tables 
:J 
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.. · TABLE 1 
Analysis of Variance Summary Table 
for Number of Avoidance Trials 
< 
t 
Sum of Mean 
Source Squares df Squares F 
Total 2168.79 29 
Condition 223.20 2 111.60 1.55 
Error . 1945.60 27 72.06 
. 
-
.. 
. . 
' 
--
' 
0 
' 
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· TABLE 2 
Analysis of Variance Summary Table for 
Total Nwnber of Avoidance Re s ponse s 
Swn of Mean 
Source Squares df Squares 
Total 684.oo 29 
Condition 76.20 2 J8.l0 
Error 607.80 27 
-.. 
. 
F 
l.69 
TABLE 3 
Analysis of Variance Summary Table 
for Total .Amount of UCS Time 
Source Sum of Mean Squares df Squares 
Total 1090 . l.i-6 29 
Condition 152.34 2 76.17 
Error 938.12 27 34.75 
' · 
F 
2.l9 
ll 
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TABLE 4 
.. Analysis of Variance Summary Table 
for Responding During the First 
Pre-CS Period of CER Phase 
-
-
Source Sum of Mean F Squ:=tres df Squares 
Total 1018.285 69 
Condition 105.486 6 17.581 1.21 
Error 912.800 63 14.489 
~ 
--
.. 
' ,0 
~ 
-
' :, 
--
Source 
-6J, 
· TABLE 5 
Analysis of Variance Sunimary Table for 
Conditions A-B, A-NBHC and ' A-NBSB over 
Trial Blocks l-J, 4-6, 7-9, and 10-12 
Sum of Mean 
Squares df Squares 
Total 14.JOl 359 
Condition o.473 2 0.237 
Error 3.320 87 0.038 
Trial 1.398 J o.466 
Condition X Trial · 1.370 6 0.228 
Error 7.740 261 0.030 
* 
E. 4'. .01 
F 
6.20* 
15.71* 
7.70* 
i.J 
-TABLE 6 
Analysis of Variance Swnmary Table for Conditions 
A-B, A-NBHC and A-NBSB over Trials l, 2 and 3 
Source 
Total 
Condition 
Error 
Trial 
Condition X Trial 
Error 
Sum of 
Squares df 
4.140 89 
0.920 2 
1.251 27 
0.708 2 
0.033 4 
1.228 54 
Mean 
Squares 
o.46o 
0.046 
_0.354 
0.008 
0.023 
F 
9.92 * 
15.56 * 
0.36 
-l(-.12. < • 01 
0 
TABLE 7 
Analysis of Variance Swnrnary Table for Conditions 
A-B, CD-Band CD-NBHC over Trials 1, 2 and 3 
Sou rce 
Total 
Condition 
Error 
Trial 
Condition 
Error 
*E. < • 01 
X Trial 
Sum of 
Squares 
4.213 
0.304 
1.461 
0.654 
0.237 
1.557 
Mean 
df Squares 
89 
2 0.152 
27 0.054 
2 0.327 
4 0.059 
54 0.029 
F 
2.81 
11.35* 
2.05 
'J 
-TABLE 8 
- ~ a lysis of Variance Summary Table for Conditions 
BC-NBHC, SC-NBHC and A-NBHC over Trials 1, 2 and J 
Source 
Total 
Condition 
Error 
Tr ial 
Condition 
-
Error 
X Trial 
Sum of 
Squares 
4.465 
1.929 
0.797 
0.079 
0.198 
1.462 
df 
89 
2 
27 
2 
4 
54. 
Mean 
Squares 
0.964 
0.030 
0.039 
0.050 
0.027 
F 
32.65 -l<-
1.1+5 
1.83 
*E < .01 
u 
- 6 7"' 
TABLE 9 
Analysis of Variance Swnrnary Ta bl e for Conditions 
A-B, CD-B, A-NB HC, and CD- NBHC on Tri a l Block 1-3 
Source 
Total 
Condition 
Er ror 
Treatment 
Condition 
ment 
Error 
*E. < .05 
**E. < .01 
X Treat-
Sum of 
Squares 
5.843 
0.216 
2.733 
0.960 
0.0~6 
1.889 
df 
119 
1 
58 
1 
1 
58 
Mean 
Squ a res 
0.216 
0.047 
0.960 
0. 0~-6 
0.033 
F 
4.58 * 
29.45 ** 
1.41 
\I 
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TABLE 10 
Analysis of Varia.11.ce Summary Table for Conditions 
A-B, CD-B, A-NBHC and CD-NBHC on Trial · Block 10-12 
Source Sum of df Mean F Squares Squares 
Total 5.154 119 
Condition 0.211 l 0.211 4.71* 
Error 2.600 58 o. oLr 5 
Treatment o. olJ-6 l 0.046 1.26 
Condition x Treat-
ment 0.182 1 0.182 4.99 -x-
Error 2.11L1. 58 0.037 
* .E. < .05 
